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Identification of partial discharge in gas insulated switchgears based on GK fuzzy clustering & LS-SVM
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Electric Technology Co., Ltd., Nanjing 211102, China)

Abstract: The internal insulation defects in gas-insulated switchgear (GIS) can be reflected by partial discharge, so it is significant to
recognize the type of partial discharge (PD) in GIS correctly. Four kinds of typical defection of the GIS are designed on the GIS
intensive care research system. The extraction of the characteristics of PD gray image is the recognition features based on the PD
sample data of the four kinds defects under different voltage levels. At the same time, considering the effect of interference on the
partial discharge signal, GK fuzzy clustering algorithm is used to further process fractal feature and to extract the analysis of
characteristics. At last, the PD type recognition device is designed based on the LS-SVC. Experimental results show that using the
proposed method the PD type within GIS can be correctly recognized. In addition, the method proposed is stable and possesses higher
recognition rate than the artificial neural network method.

Key words: gas insulated switchgear (GIS); partial discharge (PD); fault identification; GK-fuzzy clustering; least squares support
vector machine
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Fig. 4 Fractal features of four kinds of partial discharge defects
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after GK fuzzy clustering

RS LA B T, IEH K
HUE 5 il R WS TG 5 B B B B
NI P BCRER IS 58> KB & 5 il AR
eI R /R ERESUPNINPIS. PR ERSFINE-/ 6/
HIP 5 FTLAE Y, AEHEBRANE T A 300 IEH A 5
IR G, AR IR U5 2 Tl GK AR 2R
REEMB R, HARREFISER SR LA, RN
TS B IR R A R RR 3K m O SRR
BRI PUN AR FEOE T HER AR IR R

3 ETFLS-SVCHIFERM BE IR AT 1%t

3.1 RNZERIFEENHLEAL (LS-SVO)

F /N RS R EHLLS-SVM) I B 2540 2K
SRR A B/ R S R 1 BEL A 2 SR TLS-
SVM), oA /U JEAEUE K S ) AL AN 25 204 TR
By A, WOnDRE SR AR YOI ) T Ak
SRAFLEAE TR ), IR RBRAG T SR A A
LA (R B RSO, R RE AR T
PREE 26— FEAR P /INEAR 2 2] o), P N T
PRLE N2 () Jr Al /MEL . K2 S a2 3] 1), (A
Wz A RGP T 2N .

A 1 AMFEAR (x, ) I ZRdes, o
x, € R" NS i NMEANEHE: y e L+ A5 i DM



_42- CE R R R EEL

A . i EAT W MBI 2R a8 W2 5 2R
SCHF A AU H b

f(x) =sign[w'o(x) +b] (®)

DU AR AR x BEREHE 00 1IEA 722,
LS-SVC IR EAN VI 1n) @ m] 3R kg sKAg an T n)

L
. L -
m1nJ(w,e)=5w w+ ;/Zei 9)
w,e P
Y S A

y[wo(x)+bl=1-e, i=12,--,]  (10)
SINFIHE B H R AL
L=J(w,e)—Zai{yi[wT(p(xi)+b]—1+ei} (11)
Hob e api=12,00 B BT H O T
@(x,):R" = R" RO AW B4 ¢ e R Rom
R weR" MM &E; b NWZER; y Nik
ZESIH T
FRAR BAEAFAE P b 5, B ITREAL(12)RAT

i

%=0—>w=;aiy,-(p(x,-)
oL :
Z=0 y.=0
- —>;a,y, (12)
a—L=O—>ozl.=ye,. i=12,-,1
Oe,
L 0y W e(x)+b]-14e i=1,2,-.1
oa,
S 2 (12) %8 2 ] 75

I 0 0 —Pw| |0

0 00 -y |b]| |O

= (13)
0 0 yI —-I |le| |O
Py 1 0 Jaf [l

M

L

P=[¢(X1)Y1a§0(xz)J/za'"aﬁ”(x/))’/]T 3 e=[el’62""ae[] 3

v=[psyson s T=[LL1] 5 a=[a,0, ] -
R Mercer 451
Q; =yy,0" (x)e(x) =
YW (x,x) k,j=1,2,--1
Bk, 3B RS @ Rlb A K,

(14)

BRI, TrRRAL(13) AL,

5 ozl
a =< (15)
y Q+y1|la 1
FEENCREIES
a=(.Q+}/’11)
_ Y@+ (16)
yiQ+y'Dly

() AWK KA FI(16)n]
P SCHE ) UL 1) 73 25238

f@=signly ayy(rx)+bl  (17)

Hordr, w(ox,x,) AT RO R R EL A2 Mercer 4514
FF RBF 84 p& 850 5T HA (A0 5, ASCER R 4L
S n=R(18) Fronte ) LR 4L

v )=esp(lly —x [ (207 (8)

3.2 LS-SVCiRAIRERESHHE

FE SR ORI, N D A A DU,
FCT VAT S T P X 2 TR A B B A DY, A
WCAE At S S S PR TR I 28 LS-SVC
LY RN Z R R, SR 2 ) B
RORMBAHLL, TEZIEZAEAR, Rl E
A% MECLYNZR EURS BEAS i oo X DU 0 28
IO ) R, A SCAERIE LS-SVC A iR 4028
BIRH 2 AR B A A 1T ORI, X Rh
AR BEA R ST

ST BRI, A DU R i F R,
B AR LS-SVC 1128, K4
WI5E A SVCyys SVCias  SVCiss SVCaps SVCas
SVCys, THEIIE /NS LS-SVC H ) 28 R B FE 22y
fiy L R R BT RSSO A RO, R
HO R 1 Fios.

B b 2 4b, LS-SVC K 5l 3% 47 75 55 #% bR 5L
w(x,x,) % o LURZEIG TN y Ik eI .
RS HOE PR A S T, BRI B A
ST o SRR AL S H, A SCl AL XA (CV)
(f 75 % LS-SVC ki ¥y (x,,x,) ¥ o MiR%E
TESIN 7 y AT

R W AR SCHT R T GK TR 2R LS-
SVC [ GIS Ja s R #2, 4t anl&l 6 B
N UK MRS SR



W&, %

LT GK BRI ZRSEH LS-SVC 1) GIS Jay ks S TR )

R 1 BREZMEERIRZ N
Table 1 Voting method for discharge pattern recognition
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Table 2 Recognition results of corona discharge under

the three algorithms
G-K Ef g
HLATSCH SLSSVM BP RBF
MSE 0.001 2.283 1.896
Accuracy 95.6% 81.6% 87.13%
Time 0.911 63.36 36.84
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Table 3 Recognition results of floating potential discharge
under the three algorithms
G-K B % &

RE/ ) LS.SVM BP RBF
MSE 0.001 35 2.239 1.811

Accuracy 91.1% 85.6% 88.4%
Time 0.911 63.36 36.86
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Table 4 Recognition results of polluted insulators discharge
under the three algorithms
G-K B % &

LE ) LS.SVM BP RBF
MSE 0.000 87 1.233 0.935

Accuracy 97.9% 94.6% 95.4%
Time 0.911 63.36 36.86
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Table 5 Recognition results of freedom particles discharge
under the three algorithms

G-K B % &

RE/ ) LS.SVM BP RBF
MSE 0.0013 2.201 1.813

Accuracy 92.6% 84.5% 87.4%
Time 0.911 63.36 36.86
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